Role of the Cell Cycle Re-Initiation in DNA Damage Response of Post-Mitotic Cells and Its Implication in the Pathogenesis of Neurodegenerative Diseases.
Neurodegenerative diseases are often associated with both normal and premature aging. Resumption of the cell cycle by neurons induced by DNA damage may lead to their apoptosis, which contributes to the degeneration of neuronal tissue. Cell cycle and DNA replication proteins are frequently found in patients with neurodegenerative diseases. Oxidative stress, which is considered to play an important role in aging and pathogenesis of many neurodegenerative diseases, can induce DNA damage and stimulate cell cycle re-entry by neuronal cells. DNA damage activates ataxia telangiectasia mutated (ATM), ataxia telangiectasia and Rad3-related (ATR), breast cancer 1 (BRCA1), E2F transcription factor 1 (E2F1), and other proteins that regulate the cell cycle, DNA damage repair, and apoptosis. Because the E2F complexes associate with histone-modifying enzymes, histone modifications, including histone acetylation and methylation, are required for cell cycle re-entry and may play a regulatory role in DNA repair or apoptosis. Aberrant cell cycle regulation has been shown to play a role in age-related macular degeneration (AMD) in which retinal cells are affected and in inclusion body myositis, which is characterized by muscle cell dysfunction. There is also evidence to suggest that cytostatic chemotherapy could decrease dementia in Alzheimer's disease and multiple myeloma, supporting the use of cell cycle inhibitors in the therapy of degenerative diseases.